Prior exposure to indole-3-carbinol decreases the incidence of specific cyclophosphamide-induced developmental defects in mice.
Indole-3-carbinol (I3C) is a product of the hydrolysis of glucobrassicin that is found in cruciferous vegetables. I3C can intervene in toxic processes that are mediated by oxidative mechanisms because it possesses the chemical and pharmacokinetic properties necessary to provide a free radical trap. Cyclophosphamide (CP) is a bifunctional alkylating agent known to produce DNA damage and to cause developmental toxicity, including malformations, in laboratory animals. Pregnant CD-1 mice were given a 100 mg/kg dose of I3C 24 or 48 hr before administration of 20 mg/kg CP on gestation day 10 (GD 10). Controls were given the vehicle (DMSO), I3C, or CP. This regimen was carried out to determine if I3C could protect against the developmental toxicity of alkylating agents, such as CP. Dams were sacrificed on GD 17 and their litters were examined for adverse effects. Treatment with I3C 48 hr before CP administration was associated with decreased fetal limb and tail malformations. Limb malformation incidences were reduced from 42% litters affected in the CP control to 16% in the I3C/CP 48-hr treatment group, and tail malformations were reduced from 45% in the CP control to 16% in the I3C/CP 48-hr treatment group, indicating a protective effect of prior exposure to I3C. I3C given 24 hr before CP had no significant protective effect, while having an apparently adverse consequence with regard to the incidence of talipes. Exposure of a developing mammal to indole-3-carbinol before exposure to cyclophosphamide during organogenesis can influence the teratogenicity of cyclophosphamide.